Abstract. In this paper, by studying the Gauss map, Laplacian operator and curvatures of surfaces in R 3 1 and Bour's theorem in this space, we can characterize surfaces of revolution with pointwise 1-type Gauss map property in R 3 1 .
Introduction
The classification of submanifolds in Euclidean or Non-Euclidean spaces has been of particular interest for Geometers. Attempts toward this classification were in terms of finite type submanifolds. These objects were studied in [1, 2, 3, 4, 5] . On the other hand Kobayashi [8] classified space-like ruled minimal surfaces in R 3 1 , and its extension to the Lorentz version was done by de Woestijne in [11] . In continuation with the above discussions we encounter the following problem:
Classify all surfaces in 3-dimensional Minkowski space satisfying the pointwise 1-type Gauss map condition ∆N = kN for the Gauss map N and some function k.
In 2000, D.W.Yoon and Y.H.Kim [9] , classified minimal ruled surfaces in terms of pointwise 1-type Gauss map in R ) [10] .
We can extend the above notions for surfaces in R 
According to the character of the base curve α and the director curve β the ruled surfaces are classified into the following six groups.
If the base curve α is space-like or time-like, then the ruled surface M is said to be of type M + or type M − , respectively. Also the ruled surface of type M + can be divided into three types. When β is space-like, it is said to be of type M Suppose the case when a profile curve γ rotates around the axis l, it simultaneously displaces parallel to l so that the speed of displacement is proportional to the speed of rotation. Then the resulting surface is called the generalized helicoid.
In following first we see some examples of surfaces of revolution in R 
where (t + a) 
where 
This surface is called Surface of revolution of the 3rd kind as Lorentzian. Proposition 2.6. Let M be a helicoid of the 1st kind as space-like
surface is isometric to a minimal surface of revolution with pointwise 1-type Gauss map property.
Proof. According to the Bour's theorem in Minkowski 3-space [7] , for every helicoidal surface there exists surface of revolution such that isometric to it. Therefore with help of this subject, we can see that helicoid of the 1st kind as space-like is isometric to surface of revolution of the 1st kind as space-like. With help of the parametrization of this surface of revolution the Gauss map of it, is
The components (g ij ) of the metric with respect to the first fundamental forms of this surface are
By (*),
words, this surface of revolution has pointwise 1-type Gauss map property. On the other hand the second fundamental forms of surface of revolution of the 1st kind as space-like are
The mean curvature H is given by
Therefore surface of revolution of the 1st kind as space-like is a maximal surface and its Gauss map is of pointwise 1-type.
Proposition 2.7. Let M be a helicoid of the 2nd kind as space-like
. This surface is isometric to a minimal surface of revolution with pointwise 1-type Gauss map property.
Proof. According to the Bour's theorem in Minkowski 3-space [7] , for every helicoidal surface there exists surface of revolution such that isometric to it. Therefore with help of this subject, we can see that helicoid of the 2nd kind as space-like is isometric to surface of revolution of the 2nd kind as space-like. With help of the parametrization of this surface of revolution the Gauss map of it, is 
words, this surface of revolution has pointwise 1-type Gauss map property. On the other hand the second fundamental forms of surface of revolution of the 2nd kind as space-like are
Therefore surface of revolution of the 2nd kind as space-like is a maximal surface and its Gauss map is of pointwise 1-type. Proof. According to the Bour's theorem in Minkowski 3-space [7] , we can see that helicoid of the 2nd kind as time-like is isometric to surface of revolution of the 2nd kind as time-like. The Gauss map of this surface of revolution is
Then ∆N = kN for some function k such that k = −2b
In other words, this surface of revolution has pointwise 1-type Gauss map property. On the other hand by calculating of the second fundamental forms of surface of revolution of the 2nd kind as time-like (similar to surface of revolution of the 2nd kind as space-like) [7] , we can see that the mean curvature H is given by
Therefore surface of revolution of the 2nd kind as time-like is a minimal surface and its Gauss map is of pointwise 1-type.
Proposition 2.9. Let M be a helicoid of the 3rd kind as Lorentzian
x(s, t) = (bs, (t + a) sinh s, (t + a) cosh s)
where |a| < |b|, min(−a − b, −a + b) < t < max(−a − b, −a + b). This surface is isometric to a minimal surface of revolution with pointwise 1-type Gauss map property.
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Proof. According to the Bour's theorem in Minkowski 3-space [7] , we can see that helicoid of the 3rd kind as Lorentzian is isometric to surface of revolution of the 3rd kind as Lorentzian. The Gauss map of this surface of revolution is
In other words, this surface of revolution has pointwise 1-type Gauss map property. On the other hand the second fundamental forms of surface of revolution of the 3rd kind as Lorentzian are
Therefore surface of revolution of the 3rd kind as Lorentzian is a minimal surface and its Gauss map is of pointwise 1-type. This surface is isometric to a minimal or maximal surface of revolution with pointwise 1-type Gauss map property.
Proof. According to the Bour's theorem in Minkowski 3-space [7, 11] , we can see that conjugate of Enneper's surface of the 2nd kind as space-like or time-like is isometric to minimal or maximal surface of revolution Enneper of the 2nd, 3rd kind
respectively, where a > 0, b ∈ R and t = 0. Finally with help of the whole above discussions, we can gain the main result of this paper.
Main result 2.18. Let R be a surface of revolution in R 
